The quantitative structure-activity relationships (QSAR) correlations were developed for the aqueous solubility of organic compounds at 298.15, 473.15, and 573.15 K. To elucidate the molecular structural variables to control the solvation phenomena, we firstly developed the QSAR correlation of solubility of 108 organic molecules in water at 298.15 K with the use of experimentally and theoretically derivable variables. The experimental variable used was the octanol-water partition coefficient and melting point, while the theoretical variables were LUMO energy and total molecular surface area, which were determined with the COSMO-PM3 method. Based on the results at 298.15 K, the QSAR correlations for aqueous solubility at 473.15 K and 573.15 K were determined with the use of the literature solubility data for 21 compounds at these two high temperatures. It was found that the QSAR correlation with COSMO-PM3 method is able to predict the aqueous solubility of organic compounds at 473.15 and 573.15 K from the molecular structural properties and the melting temperature, since the octanol-water partition coefficient can be predicted from atom/fragment contribution method. 
INTRODUCTION
The aqueous solubility of organic compounds is of fundamental interest in the chemical and petroleum industries.
Due to the growing public interest for green chemistry, there has been increasing interest for extraction processes using near-critical hot water [1] [2] [3] .
From theoretical analysis of solvation phenomenon of organic compounds in water, it has been well known that the logarithm of the solubility of organic compounds in water at 298.15 K can well be correlated with the characteristic parameters of solute molecule, such as the van der Waals volume, total molecular surface area, molecular electrostatic force, and melting temperature [4] [5] [6] [7] [8] [9] [10] [11] [12] . These types of correlations are usually called as quantitative structure-activity relationships (QSARs).
The purpose of this study is to develop the QSAR correlation for the aqueous solubility of organic solute at 298. 15 organic compounds were quoted from Yalkowsky et al. [9] and Miller et al. [12] . The experimentally derivable QSAR variables used were the melting temperature and the octanol-water partition coefficient.
The theoretical QSAR variables considered were the dipole moment, polarizability, electrostatic basicity, electrostatic acidity, van der Waals volume, total molecular surface area, energy of highest occupied molecular orbitals (HOMO energy), and energy of lowest unoccupied molecular orbitals (LUMO energy). These variables were calculated as follows.
The molecule used in the QSAR analysis were set up with molecular builder and the geometry was firstly optimized with molecular dynamics, then molecular mechanics using the CVFF force field, and finally fully optimized by energy minimization using the PM3 Hamiltonian contained in the molecular package MOPAC ver.2000. The conductor-like screening model (COSMO) method was used to approximate the effect of solvation effect, which obtains reasonable free energies of solvation [13, 14] . The dielectric constant values of water used in the COSMO-PM3 method were taken from Haar et al. [15] .
The geometry optimizations were carried out on a SGI No. compounds MP
Ref. Number in figure corresponds to that in Table II . Number in figure corresponds to that in Table III .
− 23 − However, it should be mentioned that Eqs. (2), (3) show qualitative relationship between solubility and molecular structural properties of organic compounds.
CONCLUSION
The aqueous solubility data for 108 organic compounds at 
